DOCUMENT RESUME 



ED 383 696 



SP 036 040 



AUTHOR 
TITLE 



INSTITUTION 

SPONS AGENCY 

PUB DATE 
NOTE 

AVAILABLE FROM 



PUB TYPE 



Price, Jeremy N, ; And Others 
Marshaling Resources for Reform: District 
Administrators and the Case of Mathematics. Research 
Report 95-2, 

National Center for Research on Teacher Learning, 
East Lansing, MI, 

Office of Educational Research and Improvement (ED) , 
Washington, DC. 
Jan 95 
26p. 

National Center for Research on Teacher Learning, 116 
Erickson Hall, Michigan State University, East 
Lansing, MI 48824-1034 ($7.53). 
ReportG - Descriptive (l4l) — Viewpoints 
(Opinion/Position Papers, Essays, etc.) (120) 



EDRS PRICE MF01/PC02 Plus Postage. 

DESCRIPTORS "Administrator Attitudes; ''^Educational Change; 

Educational Resources; Elementary Education; 

"Mathemat i cs Curriculum; ''Mathemat i cs Ins true t ion ; 

Principals ; '^Resource Al location; School Districts; 

Teacher Attitudes; Teaching Methods; Urban Education; 

Urban Schools 
IDENTIFIERS '-'Reform Efforts 



ABSTRACT 

Contemporary reforms lobby for deep changes in 
mathematics teaching and learning, yet classroom practice continues, 
in many places, to be as conventional as ever. This study examines 
how one mid-sized urban school district marshaled resources for 
change in mathematics instruction. The study involved a 3-year 
observation of a small group of teachers, an analysis of the 
allocation of resources, and interviews with principals and central 
office staff to explore the impact of administrator attitudes and 
agendas on change in mathematics instruction. Teacher observation 
fouad that, though all eleven focal teachers were using new 
"reform-oriented" mathematics textbooks and most added some 
manipulat i ves and problem solving to their teaching, only one teacher 
seemed deeply involved in the ideas of the mathematics reforms. 
Resources available for reading and language arts were found to be 
dramatically more extensive than for mathematics. Interviews with six 
principals found that each had a personal agenda where mathematics 
reform fell deeply into the backdrop of daily concerns. Interviews 
with central office staff suggested that their familiarity with 
reforms was modest and often represented in s logans . Central office 
staff justified resource allocation to literacy efforts because they 
believed reading was prior to everything else. The paper closes by 
arguing that relatively ignorant of mathematics reforms , 
administrators are less inclined to allocate the significant 
resources necessary to effect real change. (Contains 24 references.) 
(JB) 



Re^^earch Report 95-2 



Mar^liallng ftesdu |)f strict 

Jcsramy N. Price, DefaoraitLB^^^ 




National 
Center for Research 
on Teacher Learning 



U.S. DEPARTMENT OF EDUCATION 
Office of Edocntionai Rosoarch nnd improvoniont 

EDUCATIONAL RESOURCES INFORMATION 

CENTER (ERIC) 

□ This docui.iQnl has boen reproduced as 
rocojvod from the person or organization 
originating it. 

□ Minor changes have been made to 
improve reproduction quality. 

* Poinis of view or opinions staled in this 
document do nol necessarily repre&e 
official DERI position cr policy. 



Sponsored by the United States Department of Education 
Office, of Educatiot;! Researcfiand Imprdvement 



BEST COPY AVAILABLE 



Research Report 95-2 



Marshaling Resources for Reform: 
District Administrators and the Case of Mathematics 

Jeremy N* Price, Deborah L. Ball, and Susan Luks 



Publishedby 



National CenterforResearchonTeacherLeaming 
116EricksonHall 
MichiganStateUniversity 
EastLansing, Michigan 48824-1034 

January 1995 

This work s sponsored in part by the National Center for Research on Teacher Learning, College of 
Education, Michigan State University. The National Center for Research on Teacher Learning is funded 
prirnarilybytheOfEceofEducationalResearchandImprovement,UnitedStatesDepa^ 
TheopiniomexpressedinthispubUcationdonotnecessarilyrepresenttheposition,poUcy,or^^^ 
of the Office or the Department 

© 1995 by the National Center for Research on Teacher Learning 



ERIC 



3 



National Center for Research on Teacher Learning 



The National Center for Research on Teacher Learning (NCRTL)» was founded at Michigan State 
University in 1985 with a grant from the Office of Educational Research and Improvement, United States 
Department of Education. 

IheNCRTLiscommitted to researchthatwill contribute to the improvementofteachereducationM^ 
learning. To further its mission, the NCRTL publishes research reports, issue papers, technical series, 
conference proceedings, craft papers, and special reports on contemporary issues in teacher education. For 
more information about the NCRTL or to be placed on its mailing list, please write to the Publications Cleric, 
National Center for Research on Teacher Learning, 116 Erickson Hall, Michigan State University, East 
Lansing, Michigan48824-.1034. 



Directors: 
Study Directors: 

Director of Dissemination: 
Publications Clerk: 
Office Manager: 



Robert E. Floden 

G. WilliamsonMcDiarmid 

Linda Anderson, Deborah Ball, Daniel Chazan, Helen 
Featherstone, Sharon Feiman-Nemser, Mary Kennedy, G* W. 
McDiarmid, Barbara Neufeld, Kenneth Zeichner 

Debra Peterson 

Tamara D. Hicks Syron 

LindaQuint 



Many papers published by the NCRTL are based on the Teacher Education and Learning to Teach (TELT) 
study,asingle,multisite longitudinal study. Theresearcherswhohavecontributed to 



MonicaMitchell 
Harold Morgan 
James Mosenthal 
GaryNatriello 
Barbara Neufeld 
Lynn Paine 
Michelle Parker 
Richard Prawat 

Pamela Schram 

TrishStoddart 

M. Teresa Tatto 

Sandra Wilcox 

Suzanne Wilson 

Lauren Young 

Kenneth M. Zeichner 

Karen K. Zumwalt 



Marianne Amarel 
Deborah Loewenberg Ball 
Joyce Cain 
Sandra Callis 
Barbara Camilleri 
Anne Chang 
David K. Cohen 
Ada Beth Cutler 

Sharon Feiman-Nemser 

Mary L. Gomez 

Samgeun K. Kwon 

Magdalene Lampert 

Perry Lanier 

GlendaLappan 

Sarah McCarthey 

James Mead 

Susan Melnick 

»Formerly known as the National Center for Research on Teacher Education (1985-1990), the Center was renamed in 1991. 



ERLC 



4 



Abstract 



Contemporary reformslobbyfordeepchangesinmathematicsteachingandleai^ 

practice continues, inmany places, to be as conventional as ever. Thispublication examines how one 

midsizediu:bandistrictniarshaledresovu:cesforchangeinmathematicsinstn;iction.Incont^ 

literacy where staff, experience, andconcernvvere extensive, niithematics lacked 

change. Consideringthe magnitude of the changes envisionedinteaching, learning, andknowledge, as 

well as key districtplayers' ideas, understandings, and e^endas, we argue thatthere is aparadoxical 

uiversionofresourcesneededtotihthe system inthedirectionofmathematics reform. 
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Overthepast fifteen years,anewwaveofrefonn 
inmathematics education has splashed onto tbe 
national landscape. Beginning with the National 
Council of Teachers of Matiiematics' Agenda 
for Action^ published in 1980, a host of promi- 
nent national documents has appeared, promot- 
inganambitiousvisionofchallengingmathematics 
instructionforallstudents. (CaUfomia State De- 
partment of Education, 1985, 1992; National 
CouncilofTeachersofMathematics, 1989, 1991; 
National Research Council 1 989). Not since the 
demise of the "new math" of the late 1 960s has 
school mathematics been the object of so much 
attention. Based on the documents and their 
visibility, mathematics appears to be aheadof&e 
other curricular areas in terms of direction, clar- 
ity, and vision. Consequently, on the national 
scene, educators and policymakers alike lookto 
emulate the successes of the mathematics educa- 
tion community in order to animate reform agen- 
das in uther subject areas. Yet a closer, more 
local look inside classrooms reveals that the 
headlines of success may be premature. Many 
students continue to e:q)erience a traditional math- 
ematics curriculum of memorization and proce- 
dures, classrooms where teachers talk and 
students listenand practice. What ish^peningto 
the grand mathematics reform visions? Why do 
they not seem to be permeating modal classroom 
practice? 

In this publication, we offer one perspective on 
this puzzle. Given an interpretation of the matii- 
ematics reform movement as pressing a set of 
deep changes inmathematics teaching and learn- 
ing, we argue that it would take substantial re- 
sources for these ideas to take hold in schools. 
The vision of mathematics instructionrepresents 
a dramatic shift in what is taught, how it is offered 
to students, and what students would do and 
learn. Whereas currentpractice is dominated by 
drill and practice ofbasic skills andmanipulation 
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of symbols, punctuated by word problems that 
"apply" skills in fictional contexts, the refonns 
promote a broadening of curriculum to include 
topics such as probability, geometry, number 
theory. Reasoning and problem solvingare held 
as central- Reformers envision teachers telling 
less and children engaging in complex thinking 
more, more emphasis on the meaning of math- 
ematical ideas, less on speed and memorized 
recall- But mathematics as a collection of rules, 
mathematics instruction as showing students to 
followthose rules,mathematics learning as rapid 
and accurate computational skill aredeeply rooted 
m schools- This is the mathematics experience of 
teachersandadministrators v^o facemakingthe 
changes promoted by the reforms- It is the expe- 
rience of a public which expects schools to pro- 
duce mathematical competence, defined as speed 
andcalculadonal skill- 

Exchangingtraditional assumptions and expecta- 
tions for new ones would require substantial 
resources — ^ideas, images, materials, time, and 
opportunities to learn about mathematics, stu- 
dents, and pedagogy - In a system not rich with 
such resources, extraordinary effort would be 
needed to marshal ttiem- Mathematics does not 
typically gamer a giant share of educational in- 
vestment; making change of the sort envisioned 
bythereformswouldrequirean enormous shift in 
the resources allocated to mathematics- Such a 
shift seemsunlikely to be accomplished solely by 
a commitment of more money for mathematics 
reform- The reforms would require administra- 
tors and teachers to revisit and revise in funda- 
mental ways their experiences of mathematics, 
studentf? andpedagogy, to reconsider whatknow- 
ing and beaming matiiematics entail. A big ques- 
tion is whether and how the mathematics reforms 
can compete for such resources among the mul- 
tiple agendas pressing on schools? To what ex • 
tentcanmalhemadcsmusterunusualforce among 
other, more traditio:^y dominant missions, such 
as literacy? What are some of the factors that 
support or impede the marshalling of needed 
resources formathematics reform? 



Resources forMathematics Reform: A 

Case of One District 
In our study of a small group of teachers in a 
midsized urban district over the past three years, 
we have been keeping our eye on the marshalling 
of resources for mathematics instruction and 
teacher change- Whileallourteacherswereusing 
anew "reform-oriented'' mathematics textbook, 
andmostwereinclinedtoaddsomemanipulatives 
and"problOTi solving" to theirmathematicsteach- 
ing, only one of our eleven focal teachers seemed 
to have become deeply involved in the ideas of 
the mathematics reforms- Ourinterestwas piqued 
when we noticed that the resources available in 
reading and language arts seemed dramatically 
more extensive than in mathematics- Few re- 
sources existed to support real change in math- 
ematics- While weacknov^dedgethattheresources 
to support literacy were also inmany cases inad- 
equate, we argue inthis paper that the contrast in 
resources between mathematics and literacy was 
striking, especially when examined from aper- 
spective of what deep change would require- 

The story of the Mapleton district' s mathematics 
program reveals a critical gap between national 
visions, sts*e curriculimi guidelines, and local 
€^endas- Examining this g£q>helps to explain why 
the mathematics reforms may actually have littie 
chance to germinate- Our analysis is premised on 
the idea that principals and other district leaders 
are crucid in the allocation of resources to par- 
ticular efforts- 

This paper appraises the resources afforded by 
tiie district to themathematics reforms and offers 
an argument for why the resource patterns look as 
they do- Although some might see local districts 
as conduits of state and national policies and 
agendas — ^primarily as implementors(Bennan& 
Pauly, 1975;Crandall, 1 982; Gross etal-, 1971; 
Smith&Keith, 1971)— webaseourworkonthe 
assumption that districts are active policymaking 
contexts- We assume that district staff members 
shape priorities, agendas, and directions, and that 
they do so in light of the specific ideas and 
commitments thatthey bring to any particular set 
of initiatives (cf- Spillane, 1993)- Beyond tiiese 
kinds of individual readmgs of and responses to 
the reforms, however, we also conjecture that the 
substanceofthepolicymay aflfectlocals' reaction 
and response and tiiat tiiere may be systematic 
subj ect matter or other area differences- In this 
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case, we investigate the marshalling of resources 
for mathematics and examine factors that may 
shape the comparatively thin allocation of re- 
sources for maUiematics as compared to reading. 

We beginby introducing the district, including an 
orientation to the context and demographics of 
the district in general, as well as a briefhistory of 
emphases and change inmathematics instruction 
and curriculimi. We also provide an overview of 
the current agenda in mathematics. Then, for a 
closer view of practice, we pay abrief visitto the 
classroom of one of our teachers. This snapshot 
illustrates the relatively modest influence of the 
reforms inthe classrooms we have been studying. 
Moving back outside the classroom, we examine 
district resources available to marshal and sup- 
port an agenda for change inmathematics teach- 
ing. Given what Mapleton teachers and 
administrators bringtothechallengeofreforming 
mathematics education^ we argue that these re- 
sources are inadeqiiate in crucial ways and, fur- 
ther, that these inadequacies stand in paradoxical 
contrast with comparable resources available for 
the reform agenda in literacy. We propose that 
this paradox of resources may be an important 
factor in the weak shape of chiige in matibiemat- 
ics. 

M&pleton: AMidsized Urban District 
Mapleton is situated in a metropolitan area of 
almostaquarter ofamillionpeople. Setded inthe 
mid-nineteenthcentury,the city has amain street 
downtown district encircled by sprawling resi- 
dential neighborhoods, business strips, and shop- 
ping centers. Together, heavy manufacturing and 
public sector employment form the principal eco- 
nomic base of this Midwestern city. Although 
unemployment rocketed in the 1 980s, presently, 
it stands at aroxmd 6 percent. About one infive of 
the city ' s residents is African-American; approxi- 
mately 5 percent are Latino. Inthe early 1970s, 
M^letonintroducedbussinginresponse to court- 
ordered desegregation; cmrent school bound- 
aries are in many cases the same as those drawn 
then, producing puzzling results not always con- 
gruent with the aims of those who mandated 
bussing. 

With over 20,000 students, Mapleton is one of 
the state's 10 largest school districts. Approxi- 
mately a third of &e students are African-Ameri- 
can, over a tenth are Latino, and about half are 
white. A small percentage of the students speak 



English as a second langxiage; their primary lan- 
guages include Hmong, Spanish, and Vietnam- 
ese. While tiie district is primarily middle class, as 
many as one third of the families live in poverty. 

Our work has been focused in three of the el- 
ementary schools: Bumside, McKinley, and 
Remington. These buildings are all among the 
poorer, more ethnically diverse of the district. 
Bumside is the only school which has no bussing. 
Located in an older part of the city, the school' s 
population is abouthalf white, one third African- 
American, and one sixth Latino. Almost half of 
the children come from families on AFDC. 
McKinley, locatedinanupper-middle classneigh- 
borhood, busses one-third of its students from a 
poor area about amile away. Remington's popu- 
lation, almost two-thirds African-American, is 
highly transient. Over 70 percent of the children 
qualify for free Ixmch. Each of these three schools 
enrolls about 300 students. In all three buildings, 
there has been a tumover in administration over 
the last four years. We have been involved, 
therefore, with six building principeds over the 
course of our study. None of these buildings has 
anassistant principal. 

The district administration is headed by a super- 
intendent and two deputy superintendents, one in 
charge of instruction and the other in charge of 
operations (e.g., transportation, food services, 
business office). Acadreof"directors" under the 
deputy superintendent for instnxction share the 
central responsibilities of the district's instruc- 
tional program. Figure 1 illustrates the nominal 
distribudonofresponsibiUties among these (Erec- 
tors. Althou^the titles suggest aunique division 
of responsibilities among departments, in fact, 
many key frmctions are under the purview of more 
than one director. For example, staff develop- 
ment is a matter of concern for four different 
departments: elementary and secondary educa- 
tion, instructional support, and staff development 
and curriculum. Leadership in specific curricular 
areas is provided by subject area "coordinators" 
who currently reportto the director of staff devel- 
opmentand curriculum (althoughthis has chained 
three times over the course of our study). These 
coordinators work with steering groups of teach- 
ers to make curricular decisions, such as text 
adoption. The scope of their responsibility is 
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m enormous: The mathematics coordinator, for ex- 
ample, is responsible for providing leadership 
andsupportforcurricultim and staff development 
for the K- 1 2 program, for over 400 teachers. 

Mapleton^s Agenda for 
Mathematics mstruction 
Just before we began our study, the Mapleton 
school district had finished revamping its math- 
ematics curriculumstatements — thewrittendocu- 
mentthat specifies thedistrict goals andobjectives. 
While this revision process was part of the regular 
curriculum ^^updating," it occurred at a time of 
considerable ferment in mathematics education. 
Just two years earlier, the National Coimcil of 
Teachers of Mathematics had published the Cur- 
riculum and Evaluation Standards^ and the 
year before the state had revised and reissued its 
Goals and Objectives for Mathematics and 
had redesigned the state assessment to test stu- 
dents on problem solving and mathematical con- 
cepts. The revision of the Mapleton' s mathematics 
gods was led by the retiring mathematics coordi- 
nator, a man who had guided the district' s math- 
ematics curriculum for over 25 years, but who 
was not active in the current mathematics reform 
movement 

Modestly revised, the new district guidelines did 
not attract major attention nor generate notice- 
able controversy. The newguide&ies drewclosely 
from the new state Goals and Objectives for 
Mathematics, even using some of the same ex- 
amples and illustrations. Copies of the curriculum 
statementsweredistributedtothe buildings. With- 
out fanfare, they found their way into teachers * 
looseleaf binders of district curriculum guides. 



Although more than one of the central office 
administrators told us howthese objectives func- 
tioned to guide teachers' decisions and plans on 
a day-to-day basis, we encountered a different 
story when we were in schools. One day, when 
we were meeting with one of the building princi- 
pals, we gUmps^thearchaeology ofthese cycles 
of cuniculumiq)dating. Ms. Young, stRemington 
Elementary, had requested that her teachers turn 
in their binders to her. As she leafed through 
different notebooks, she showed us packets of 
curriculum objectives from other subject areas 
and other years still tightly shrink-wrapped in 
plastic, as well as layers of previous editions now 
supposedly outdated and replaced. One binder 
contained the last three sets of curriculum state- 
ments, each one filed after the other. And in 
talking with our teachers, we learned that not one 
usedthedistrictcurriculum statements asaclose 
guide fortheir practice. 

But althoughthe district ciuriculum guide didnot 
seem to be a powerful signal for mathematics 
reformin Mapleton, the next two events — hiring 
amathematics coordinator with both energy and 
vision and adopting a new "reform-oriented" 
textbook — sounded a somewhat louder call. The 
year after the curriculum statements were com- 
pleted, Mapleton's veteran mathematics special- 
ist retired, and the district appointed a dynamic 
newmathematicscoordinatornamedLydiaJack- 
son. Active in the state Council of Teachers of 
Mathematics organization, Jackson had also 
worked closely with several prominentuniversity 
mathematics educators. Her appraisal of the re- 
vised district curriculum statements was cynical: 
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Granted, there's some improvement in these 
statements, but they're not vastly significantly 
different than the statements that they had the 
previous year. They really think tliat they're 
making headway and that they are doing things 
the way in which it is envisioned by the Stan- 
dards. They really truly believe this, . . . Actu- 
ally they think they are doing things that are in 
line with the [state assessment.] They could 
care less about the Standards. 

She turned her energies to making more substan- 
tial changes in line with the mathematics reform 
movement Her efforts, while not at odds with the 
state Goals and Objectives, were oriented 
aroxmd tiie national reforms — in particular, the 
NCTM Standards. Under her leadership, the 
district steering group sponsored a year of text- 
book piloting (1991 -92), Teachers from every 
elementary building tried out different text series 
in their classrooms, seeking the one that best 
supported the district's mathematics agenda — as 
they interpreted it. Jackson worked actively to 
bring key elements of the mathematics reforms to 
the fore: more emphasis onproblem solving, use 
of concrete materials and classroom discussions, 
less emphasis on skill practice, computation, and 
algorithms. Still,her colleagues rnterpretedtiiese 
ideas in light of their own past experience and 
imderstandings, values and beliefs. Given the 
limited opportunities Jackson had to help them 
explore the reform ideas, and to learn things they 
might need in order to delve into them, teachers' 
interpretations of the reforms tended to be more 
superficial than she wanted — expressed in terms 
of'hands-on,""manipulatives,"and"activeleam- 
ing. 

Conmienting on the district's awareness of the 
reforms, Jackson expressed frustration: 

It's a nightmare because people are not in- 
formed about the reform movement. They do 
not know what ... the Curriculum and Evalu- 
ation Standards are all about. They haven't a 
clue . . . [but] our steering committee meetings 
are tied up this year in dealing with this pi- 
lot The first two of them [were] strictly 

working off some of the details as to how we're 
going to get the evaluation forms out and 
what's the voting procedure and rights going 
to be about? So we spent a lot of time on these 
kinds of issues instead of the issues about 
changing the way in which we teach mathemat- 
ics. Changing our view and perceptions of 



what does it mean to do and teach mathemat- 
ics. I had ideally thought about using the 
steering committee time to show and demon- 
strate how this also makes sense in your class- 
room. But there's no time to do it. There's 
always another agenda. 

Still, Jackson distributed copies of the NCTM 
Standards to all the buildings, and made copies 
of the K-4 section for all the pilot teachers. 
Althou^ the former mathematics specialist had 
set the wheels inmotion for this piloting, andhad 
dready chosen three texts to be piloted, Jackson 
added afourth text series to the menu of alterna- 
tives. Sheheldmeetings after schoolforteachers 
who were participating in the pilot; the Stmidards 
figuredprominently inthe focus of these sessions. 
In some measure, Jackson's efforts paid off: 
Near the end of the year, participating pilot 
teachers voted to select the series she herself 
preferredr— thoughnot v^oleheartedly: Harcourt 
Brace Jo vano vich Mathematics Plus ( 1 992 edi- 
tion)— as the district's new math series. 

Remillard' s (in preparation) examination of this 
partict^dar series suggests that it includes more 
attention to problem solving, places more empha- 
sis on traditionally-margimdized topics (suchas 
probability and data), and uses manipulatives 
quite heavilythroughout Sheclaims that explora- 
tion and investigation of mathematical ideas are 
stressed, as opposed to the traditional explana- 
tionand practice thatfilled the pagesofthe former 
text. Filled wi&ideas, suggestions, and guidance 
for amore conceptually-oriented cuiricidum, this 
text series is the primary tool in which the district 
invested for "updating" the mathematics pro- 
gram. Jackson had mixed feelings about this 
reliance on textbooks in teaching mathematics. 
But, she acknowledged, *the number of teachers 
who I know do not have the mathematical back- 
ground, um, tiiat they need something that has 
good information in it." A big question that re- 
mained was whatteachers'Svitiboiit mathematical 
background" could make ofgood information." 
What kind of resource could a new text series be? 

By 1 992, then, Mapleton had completed the 
formal revision of its mathematics curriculum. 
The district's mathematics agenda, consistent 
with — if not directly shaped by — the state' s 
Goals and Objectives for Mathematics^ was 
officially launched in the direction of amore 
conceptual and problem«*solving oriented cur- 
riculum. With a dynamic and knowledgeable 
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mathematics coordinator at the helm, Mapleton 
seemed to have marshalled strong resources in 
support of the mathematics program. In the 
cycle of curriculum revisions, the district moved 
onto the next curriculum area — computer edu- 
cation. 

Togetaglimpse of whatmany Mapleton teachers 
did in the wake of this recent wave of curricular 
redefinition and revision, we turn next to the 
classroomofDaveBurch,afifthgradeteacherat 
Bumside Elementary. In spite of Jackson' s vi- 
sions, this lesson is quite typical of what we saw 
inmostclassrooms — ^mstructionthat continued to 
be both closely tied to the textbook and teacher- 
centered. 



A Visit to Mr. Burch's Fifth Grade 
1992-1993 was Dave Burch's first year at 
Bumside as well as his first year teaching fifih 
grade. When he compared Bumside with his 
previous school where he taught third grade, 
Burch saw it as an inner-city school whose stu- 
dents were academically behind and had many 
social problems* The mix of students in his class 
included eleven white, nine Afiican-American, 
six Latino, one Vietnamese, and one Iranian. Of 
these students there were three whom Burch 
labeled "special ed,** one labeled "learning dis- 
abled, "and two who had **trouble with English" 
andparticipatedinthe school'sbilingual program 
for most of the day. Because Mr. Burch believed 
that mathematics was not language-based like 
other subject areas, it was in fact the only subject 
that he continued to teach to all his students 
together. 

Burch'sclassroom wasbrightandspacious. The 
bulletin boards, as well as the empty wall spaces 
throughout theroom,contamedhmidwrittenpost- 
ers with slogans conveying expectations about 
behavior: "Respect Diversity,""What Active Lis- 
tening Looks Like . . . "Rules of the Class- 
room . . . and lists of student jobs. Underneath 
the windows were shelves of trade books, sets of 
dictionaries, and individual cubbies where stu- 
dents turned in their work. In the frontcomer of 
the room stood an unused Apple II computer. 
The front and back walls of the classroom each 
had a large chalkboard and a smaller bulletin 
board. Mr. Burch often conducted lessons from 
his desk which sat at the front of the room. 



Stidents' desks were clustered in groups of 
three, f bw, and five, and were not all facing the 
front of the room. Mr. Burch' s instraction often 
required students to tum their chairs to face him. 

Burch was directiy involved mthe mathematics 
textbook adoption process. In his third grade 
classroom, he piloted two of the candidate text 
series. He recounted that 80 percent of the pilot- 
ing teachers — himself included — hadfevoredthe 
book chosen over the other three series that were 
piloted. Nonetheless, he hadcriticisras of thenew 
series. Hebelievedthatthe book was difficult for 
students to read because there was so much text 
before the actual exercises. He also believed that 
there were notenoughpractice exercises foreach 
concept in the text, and that students must prac- 
tice in order to leam. He compensated for this by 
supplementing thenewtext with practice &>m the 
old. 

Burch' s views of the textbook were pertinent 
because the text was the core ofUs matiiematics 
teaching. Leading students through book pages 
one problem at a time, he rarely deviated firom 
whatwaswrittenin the text. The following seg- 
ment firom a lesson on measurement was typical 
of Burch'smathtea'.hing. as well as that of most 
of the other teachers we observed, with the 
textbookprovidingbothsettingandscript Burch 
used the book's examples, asked its questions, 
andassigned its problems. The students' role was 
to respond to the teacher's directions and ques- 
tions. 

Onthis particular day, Burch began the lesson by 
writing the following on the board: 

p. 350 

millimeter 

centimeter 

decimeter 

meter 

kilometer 
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Kiiniko anri Nnt mujrt: choojin n unit to 
measure dieir model »lup. 




Unitt9lLinfitti 
i.iX!OfTdllim«!irs(mfn)" tmtiiriBl 

1 kilometer (km) • 1,000fR^ 



1 -meter is atoout the width 
o{ o doorway. 



1 centimeter is aboul the 
widlh of a large papor clip. 



1 millimeter is abci£ the 
thickness of a dime. 



The model ship is smaller tMtt a meter. Cenliinelere 
can bo iised to mcafmro «bjccte fwiallcr th«n 3 meter. 

So, it ifi rnasnnablR to measure the model sWp 
centixnelifE^. 

Talk About It 

► Which units lire Hniallcr than a iDotf*r? 
le^Tger tb?in a meter? 

> Which unit wcvuW you use to measure the height of 
yoiu* desk? Explain why you think your choke i:s 

^ Wl^at objecw in your daii»&room wtiuld you riBaaure 
in meters? Ji^lain why you think your choices are 
reabuuable. 



Check for Understanding 

Choose Ihe mast reaaomble unit of measure. Write mm, c/tt, m, or tor?. 
1. thickness of paper 2. di.stiwicc to the next tvWn 

Write a, or c to lell which measurement is the nro3t reasonsble. 
3.r . !^ 1..-. ....... a. 6 dm b. 6 cm p. 60 m 





^ ...Iii^lilfiflf^l^fili^^ 

jMtiiMtiiiTimiiiiitMtuiitsemimuMuitiHmitHMtiHimKttmtiMMvvvyMA^^ 



350 Bridge Lesson* psiges HZ0-H2I 
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Practice 

Cioa59the most ^^^^s<3^able^ unit of mgnsurg. Writ© mm. cm, m, or km. 

$. leiip^th of a ^pellin^ book 6. distance fvom Uie earth to die muun 

7. height of a chalkboard e. distance ait>uad a baseball field 

4 thickness of a dime 1«. leujitii of a piece of chalk 

11 length of a bus 12. distance from yox^t borne to school 

*AVle bt ar c to tell which measurement i& the moss reasonable. 



15. 



15. 



width of 
H vviudov^* 

diainel^^r 
of a ring 

length of 
a crayon 

length of 
a air 



10 dm 10 km 



a, 15 inn) b- 15 cm a 15 km 



d. B mm 



a 4 dm 



b. 4 TO 



C4 8 dxu 



Mixed Appfkations f^^^V 

17. V/Hte a Qu<£&tion Chin mens^ured 
his plaut^ grov^'th on each of gcvcii 
days. By t-he ^^eventh day hia plant 
hai) ^rown 21 mm. 

IS*. Mildi^ed kepi track of I'aii^fali 
rturing four wcckB for hor sdence 
prujei'L. She meabured 1.4 cm the 
firat. wonk, 2.1 cm the second week^ 
L8 cm the third week, and 2.9 cm 
tho foim.h lAwk. Hem' m^iny 
centimeters of roin fell chiring 
four uTcka? 




Id. Franklin and Candjr* cat 12 pieces of 
wir*> that wnro nach 20.«'5 cm 
ion^i. How many centimeters of 
wiro did thny cnt? 

^0. Qrcx^i and Mario measured the 
lenpjth of liie chalkboard. Greta &aid 
itnno;)!^;irnd H dm longi and Mario 
tsaid il mea/iiured 3 m long. Whose 
mens^UT{)mcnt was mirre reauonable? 



1 



More Pr^&ct^ce, Lesso'fi I I^K pago 



WRAP 



VI* 



351 



BEST COPY AVAILABLE 
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He then directed students to get out their "new 
math books'' and, afterwaiting for a lot of shuffle 
to end, began the lesson. Engaging in little inter- 
action witib students, Burchmarched through the 
textbook page, explaining the various units of 
measurement listed on the top right handpage of 
his textbook page. 

Page 350. Look at that chart. Look at that chart 
on the right hand comer where it says units of 
length in the blue. It tells you how many mill! 
meters make t meter, how many centimeters 
equal one meter, and how many decimeters 
make a meter and how many meters are in a 
kilometer. So this is how they go as far as size. 
Is everyone with us yet? 350? This is from the 
smallest to the largest. Millimeters, then centi- 
meters, decimeters, then meters. Kilometer or 
A/Vometers as some people call it — doesn't 
matter to me, either way — okay — so, it takes 
1000 millimeters to equal one meter. And a 
meter, if you look, is about the width of that 
doorway. So, this is the meter. It's 1 00 centime- 
ters in a meter, 1 0 decimeters in a meter, and it 
takes a 1 000 meters to make a kilometer. 



Using the example from the textbook, Burch said, 
"so apaper clip is about one centimeter in width." 
He then moved to the classroom door and an- 
nounced, pointing at the doorframe, "it'll take 
1 00 of those — if you lay them side by side to go 
from here to there. That gives you some idea of 
how long things are." Continuing, he paraphrased 
the caption from the next illustration in the book: 
"A thickness of a dime is one millimeter." He held 
adime up in the air and informed students it would 
take 1 000 of them to go from one side of the door 
to the other. 

As Burchmoved throughthe sections **Talk About 
It," "Check for Understanding" and onto "Prac- 
tice," the class appeared to be attentive. He and 
his students played their familiar roles well : The 
teacher asked questions, the students answered, 
the teacher affirmed or corrected. There was little 
side conversation among students and no inter- 
ruption from students asking questions. 

Burch seemed to control much of the discourse in 
the classroom. For example, he would call on 
students and asked theih to read from the text- 
book. Frequently, he repeated what they read, 
adding emphasis. On another occasion, when he 
got toSie "Talk About It" sectionof the textbook, 
he changed his role to that of questioner, reflect- 
ing the switch in the book's format at this point. 



For instance, he called on Barry who read the 
question, " Wliich units are smaller than a meter?" 
Burch then restated the question and asked Amy 
for an example. "Centimeter," she offered. And 
so Burchmoved on. 

The class continued moving swiftly throughthe 
questions inthe order they appeared on the pages 
in the book. At the top of page 351, Burch asked 
firmly, 

Number five. Length of a spelling book. Your 
spelling book. Would you use millimeter, cen- 
timeter kilometer, or — ? You need to look at 
page 3 50 to give you a clue. Liesha, what would 
y^j pick? Think about it before you answer, 
don't just babble. 

He paused. 

When you have an answer — anybody here 
have an answer yet? Raise your hand when 
you think you know the answer. How 'bout 
anybody at the back table yet? Anybody at 
that back table with an answer to number five? 
Now we're waiting on Janeya, Liesha. 

When most hands were raised, he asked Liesha 
for the answer. Hearing the right response, he 
said "correct" and thenmoved on to niunber six. 
"The distance from the earth to the moon?'' he 
asked, looking out at the ctiildren. 

In "Mixed Applications,'' the last section of the 
. lesson, a student was called on to read number 
18: "Franklin and Candy cut twelve pieces of wire 
tliat were each twenty point five centimeters long. 
How many centimeters of wire did they cut?" 

Burch: Okay, what'sthenumbers wehaveinthis 

problem? Derek? 



Derek: 20 and 5? 



Burch: 20 point 5 is one number . What' s the other 

number? Any other number? 

Derek: 12 



Burch: What do we do with those? Raise your 

hand and tell me. 
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A student yelled out, ''Timesir Burch said, 
"Twenty point five times twelve. How do you 
come up with an answer?'' Without waiting for a 
response, he swiftly did the multiplication on the 
board. Turning back to the class, he asked where 
the decimal point goes. "After the 6,'' someone 
offered. Without comment, Burch put it on the 
board* 

Through demonstrating for the students the pro- 
cedures and operations to solve the problems in 
the textbook, he finished working through the 
remaining problems. The students observed, and 
were to learn what to do from following his steps. 
To ensure that students knew what they were 
responsible for, Mr. Burch concluded the lesson 
by instructingthem to memorize the chartonpage 
350. He annoxmced that they would be asked to 
know these metric equivalencies on a class test. 
And, he added, "These are things you're gonna 
have to ktiowonthe SAT test." Raising scores on 
this test was one of the main aims of the district, 
accordingto Burch. And he was committed to do 
his part to achieve that goal with his students, a 
commitmentthat leads him to make sure students 
are practicing and memorizing . 

The textbook was indisputably central in Mr. 
Burch' s teaching. He used the examples, ques- 
tions, and exercises the textbook's authors had 
included in the section. Therefore, Mr. Burch' s 
practice would at times reflect elements of the 
reforms — ^to the extent that the new text series 
itself embodied them. Butthe textbook was by no 
means the singular determinant of what Burch did 
inhis classroom. In following the text, his teaching 
was also significantly shaped by conventional 
habits, orientations, and beliefs. His own knowl- 
edge of mathematics affected the way in which he 
read and used titie book. In this lesson, Burch had 
the reins and controlled the talk; what was talked 
aboutcenteredonsmall facts andrightanswersto 
be memorized. Neither teacher nor students dis- 
cussed the ideas or raised questions of their own; 
instead, they followed the book's scripttogether. 
And students' turns were small and constrained. 

Burch's views of learning, his notionsaboutmath- 
ematics and measurement, his perceptions of his 
students and what they need — all these interacted 
in his practice. These views were important influ- 
ences on what he did as a teacher, and they 
affectedhow he made use of the textbook. They 
directly affected what kind of a resource the 



textbook was for him. A teacher with deeper, 
more connected, understanding of measurement 
might possibly be able to adapt and use the text' s 
ideas in a more productive way. Neither were his 
ideas idiosyncratic; rather, these beliefs are con- 
ventional and deeply rooted in our society. That 
he may not have deep understandings of math- 
ematics is also not imique, but a predictable result 
of his own experiences in math classes (cf . Ball 
1990a, 1990b; Simon, 1993). 

Despite the district'sefforts to bring mathematics 
instruction in step with current reforms, Dave 
Burch was more concemed with other issues. 
Asked about the NCTM Standards, Burch re- 
called hearingthat it was anewtest. Althoughhe 
was one of the 80 M^leton teachers who partici- 
pated in piloting ma^ematics text options, he is 
unaware of the thrust of the reforms and unfamil- 
iar with the reform rhetoric. He does not even 
clearly remember Lydia Jackson, the mathemat- 
ics coordinator. Changing mathematics instruc- 
tion, curriculum, and leaming were simply not 
central to Mr. Burch' s agenda. Mathematics re- 
form was not on his mind. 

Resources for Reform — ^Prom^e and Limits 
Our observations of other Mapleton teachers' 
classrooms suggests that Mr. Burch's class- 
room — and Mr. Burch himself— are quite typi- 
cal. With the textbook providing questions and 
examples, practice and review, teachers and stu- 
dents move togetiier through the curriculum ma- 
terials. The mathematics tiiey do is for the most 
part a mathematics of procedures and exercises, 
the discourse decidedly teacher-centered, and 
the environment right-answer-oriented. No big 
surprise here. This is what they experienced in 
school themselves; most have never seenmath- 
ematics teaching built onthe commitments of the 
Standards. Sitting through yearsofmathematics 
classes where memorization was key, and under- 
standing beside the point, they have not had 
opportunities to explore mathematical ideas in 
any deptihi. While diey may remember particular 
algorithms, theirownundcjrstandingsofcore ideas 
are often thin and unconnected. 

The glossy newmathematics text series, selected 
as a vehicle for Mapleton' s curriculum guidelines, 
and updated to incorporate the Standards ' em- 
phases, was indisputably an important resource 
for teachers like Dave Burch. Underlying ideas 
are stressed, both for the teachers and for the 
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students. And Burch, consistent with habit, fol- 
lowed it faithfully. But the textbook also had 
limits. Pages 350 and 351, from Burch' s lesson, 
provide a glimpse of the modest ways in which 
publishers have tended to interpret and respond 
to the reforms. While students were asked to 
make estimates of distance and length, they did 
not actually engage in measuring anything. Mea- 
surement remained inert, pictured on the pages of 
the book, not as a mathematical topic with impor- 
tant applications in the real world, and which 
involves judgment, estimation, andphysical skill. 
It is instead represented as an abstract matter of 
equivalencies and facts. In her analysis of this text 
series, Remillard (in preparation) notes: 

The text includes many characteristics that fit 
with the ideas of the reforms, but little of the 
**old stuff has been let go, allowing teachers 
to choose the items that best fit their orienta- 
tion toward teaching. Long-held goals and 
perceptions of mathematics, such as computa- 
tional mastery and traditional content organi- 
zation, are still prevalent, thus, it appears very 
familiar. The publishers have managed to fold 
in a range of possible alternatives to traditional 
practices without upsetting the status quo. 



And, with hundreds of pages intertwining old and 
new, the text offers little guidance about empha- 
sis. Lydia Jackson, the districtmathematics coor- 
dinator, was sharply aware of the limits of the new 
textbookto effect major change. She could have 
been talking about Dave Burch when she re- 
marked: 

There are more chapters instead of fewer, the 
teachers are still faced with this awesome task 
of what is it Tm going to really teach? Because 
they still start at the beginning and they work 
through till the end. I have teachers who say 
ihey skip around but there* s not that many 
teachers who do tiiat. So I have also the job and 
responsibility of helping teachers make deci- 
sions of what to leave out. That*s a big respon- 
sibility. 

The process of textbook revision means that this 
text, likemost series,is inmany waysquitesimilar 
to previous editions. Farther, since the reform 
ideas include not just attention to content but also 
to the environment and discourse of classrooms, 
a textbook may not be the best lever to stimulate 
and support all aspects of the reforms. As aresult. 



while the text can offer some new ideas and new 
approaches, it is not enough to lead Mr. Burch to 
change ^amatically what he teaches or how he 
teaches it. 

Shaping amathematics curriculum responsive to 
the national and state-level reform agenda re- 
quires carefol thought, active work, and opportu- 
nities for reflection. It also requires ongoing 
learning. For teachers to changetheir mathemat- 
ics instruction in the direction of the reforms 
would entail more than casting off their old text- 
books and impacking their new ones (of. Cohen 
& Ball, 1 990). Teachers also need to understand 
and be conmiitted to the new goals. They need 
opportunities to leam more mathematics in depth 
themselves, to look closely at their students' 
thinking about that mathematics, to explore ways 
to respond to students' ideas, and to talk with 
others who are trying to make these changes in 
their practice (Heaton, 1 994; Simon & ScUfter, 
1991). They need time, ideas, and images. They 
need sustained opportunities to leam and support 
to experiment in practice. 

Mr. Burch'sprincipal could play aroleinhelping 
to getmathematicsandthereformof math teach- 
ing more squarely in view. Maybe a mathematics 
specialist teacher could help him know about the 
agenda for mathematics instruction in Mapleton, 
as well as about the mathematics reform move^ 
ment — ^its central aims and ideas. Perhaps some- 
one else — a workshop leader — could also inspire 
him to care about it, and support him in being a 
learner as he considers how the ideas fit in his 
classroom, what he might try with his students. 
Mx. Burchhasbeento some meetings withLydia 
Jackson, meetings centered on the textbook pi- 
loting andselection process. But such contacthas 
been too thin to make a difference. Jackson, 
singly responsible for the entire district's math- 
ematics curriculum — for the work of over 400 
teachers, did not have substantial contact with 
Burch, even though he was one of the pilot 
teachers. In fact, later he could not even recall 
who she was. 

For Burch, the selection of a new text seemed 
little more than normal district "updating." In 
fact, language about problem solving and other 
"new" aspects of the textbook series only 
served to reinforce a sense that this change 
was little more than routine cuniculum revision 
to make the district nominally more current. 
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Moreover, the conversation seemed centered 
on content — what to teach. None of this im- 
pressed on him that his mathematics instruc- 
tion was to undergo any substantial change. 

Repeatedly Jackson told us that she alone could 
not accomplish this ambitious reform inMapleton. 
With just one of her, and all of K-12 to worry 
about, her job was vast: 

And I'm in a position that I can not dictate what 
you will do in your ekmentary buildings. I 
can't dictate it, I can not dictate what the 
curriculum is going to be. ifthe teachers are not 
in agreement . . . just because I put it on paper 
is not gomg to make it solved. 

Neither can a new textbook alone meet the 
challenge of change. As Burch' s teaching shows, 
teachers' existingbeUefs and understandings will 
shape their use of even well-designed and re- 
form-oriented textbooks (Rickard, 1993; 
Remillard, in preparation). Andno commercially- 
available text will divert dramatically from modal 
practice in any case. 

Although mathematicsisconsideredan important 
subj ect area, and the agenda for reform is ambi- 
tious, the resources allocated to supporting change 
inmathematics seemmeager. To expectto lever- 
age change in a complex curricular area, in a 
district the size of Mapleton, with one staff coor- 
dinator and a new text series seems simplistic. 
Indeed, as we noted earlier, in reading and lan- 
guage arts, the resource allocations were much 
more generous. At the central office level, two 
stafifmemberswtr^playip^i^ydiaJackson'srole. 
In addition to anew literature-based text, multiple 
copies of trade books and other instructional 
materials had been purchased, and every build- 
mg had afiill-time reading teacher andan instruc- 
tional aide. It seemed there was more district 
interest in reading, and consequently more atten- 
tion to it. In the section that follows, we explore 
what may have influenced this contrast in re- 
sources. 



District Administrators AND THE 
Allocation of Resources 
Just as teachers' ideas and commitments shape 
howthey interpret and approach thereforms, so, 
too, do administrators' concemsand understand- 
ings influence their practice. What they care about 



influencestheirprioritiesandattention. Whatthey 
understand shapes whatthey do. Moreover, their 
decisions shape local policy explicitly through 
whatthey cfo,andimplicitly,bythe ways in which 
their decisions communicate priorities or focus. 
We tumnextto acloser lookatthe administrators 
who provide leadership for curriculum and in- 
struction in Mapleton. We ask: To what exten 
are these district leadersequipped to assistteachers 
in remodeling Mapleton' s mathematics curricu- 
lum? To investigate this question, we examine 
what they bring to the agenda for mathematics 
reform: What do they knowandbelieveaboutthe 
mathematics reforms, such as those promoted by 
Mapleton, the state, or the NCTM Standards? 
Because we want to set their ideas about math- 
ematics instruction in context, we also explore 
their own agenda as building or district leaders . 
What do tiiey hold as central to the improvement 
of Mapleton schools? What is the relative place 
of mathematics — or literacy — ^in these agendas? 
The purpose of such comparisons is not to make 
claims about other areas, but merely to place the 
mathematics reform issues in a broader context. 

In this section, we focus on what district admin- 
istrators bring to issuesofreformingthe district's 
mathematics program. Our analyses probe the 
ideas and orientations of central office adminis- 
trators and principals who make decisions, shape 
instmctiond agendas andmarshalresources within 
die district We turn first to consider several of the 
buildingprincipals, includingBurch'sownformer 
andcurrentprincipal. 

Principals' Orientations to the 
Mathematics Reforms 

In the main, the principals' ideas about math- 
ematics instruction seemed thin and they did not 
talkmuch about mathematics instruction or about 
the reforms, even when we asked them directly. 
They seemed to know little about tlie changes in 
mathematics curriculum. In fact many offhe prin- 
cipals tended to side-step our attempts to initiate 
conversations about mathematics instruction and 
to turn the conversation to another subject area, 
usually reading. Of the six principals whom v^e 
were studying, not one had a background in 
mathematics or special expertise or experience 
with mathematics instruction. Two of the six 
principals,however,werehighly-regardedformer 
reading teachers: Oletha Yoimg, at Remington 
and Barb Norris at McKinley . Young said, chuck- 
Ung, that she is "not as comfortable with math, but 
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nobody else is right now because it's new." Barb 
Norris of McKinley Elementary was perhaps the 
most forthright about her knowledge of math- 
ematics instruction and curriculum: 

Like I said, math is not my . . . area, if I'm going 
to pick up an article, I ' II pick it up on language 
arts and not math, which I should be doing 
more of the math. [Laughs] 

The principals' knowledgeofthe reforms was rep- 
resentedtiiK)iighphrasessuchas*'manipvdatives''or 
"problem solving," withlittleelaboratioa Only one 
of the six principals — ^Joan Underwood of 
Bumside — talked at any lengthabout mathematics 
iiistruction,andpaiticularlytherefonnofniathemat- 
ics instruction and curriculum. Still, although 
Underwood disclosed that the district had distrib- 
uted theNCTM5/ai2dlQcr<is: documents to all build- 
ings, and that she had read the documents, she d?d 
not seem very familiar withmanyofthekey aspects 
of thereform agenda She characterized the change 
in mathematics as a generic change in 'teaching 
strategies." "A lot of the process you use in math- 
ematics resemble and are a part of what you do in 
reading as a process," she told us. Continuing her 
expianadonoftheconnectionsbetween mathemat- 
ics andreading, she argued that the reforms in both 
mathematics and reading represent 

the wholeness of reading and math coming 
together as processes again. . . . It's just a way 
of thinking. It's a more holistic way of 
thinking ... So what stands out for me is the 
compatibility to reading, in the sense that you 
need to move to a higher level of thinking, you, 
it's not surface, it's not what you see is what 
you get, not really. It leads to discovery and 
investigation on behalf of the learner. It doesn't 
put the teacher in a position of talking and 
teaching the whole time, but basically allows 
for more interaction between the learner and 
the material. It allows for a multitude of solu« 
tions. 

Although Underwood used similar language to 
describe the teaching andleamingofmathematics 
and reading as processes, she seemed less elabo- 
rate in her ideas about the teaching of mathemat- 
ics as a process. Kcr focus on the process of 
learning new ideas seemed strongly linked to her 
roleprior to assuming the principalship at Bumside. 
Previously she was a staff development coordi- 
nator focusing primarily on ideas and concepts 
related to the learning of new ideas. While 



Underwood talked eloquently about processes 
of learning and unlearning new ideas, she was less 
specific aboutparticular new ideas inmathemat- 
ics instruction and curriculum. 

Barb Norris 's sense of the new ideas in math- 
ematics also emphasized process. Norris charac- 
terizedtheciiange inmathematics withinthe district 
as essentially a move to "hands-on" activities in 
mathematics. She suggested the district was "try- 
ing to use the manipulatives." "[K]ids need to 
have some hands-on kinds of things because 
they're not learning in the way that we're teaching 
them now," she argued. She spoke vaguely about 
"hands-on" as central to the mathematics agenda: 

I don't know, I think that there have just been 
a lot of studies done where, you kiiow, the 
styles kinds of thing.*?, but kids need to have 
some hands-on kinds of things because they're 
not learning in the way that we're teaching 
them now, we need to look at how we can 
change that. 

Norris essentially characterized the changes in 
mathematics as the introduction of manipulatives 
in the classroom, but could not elaborate further. 
She also talked about mathematics teaching that 
would promote problem solving, but admitted 
that she was not well prepared to engage in such 
teaching: 

And I think looking at myself, if I were to go 
back to the classroom now, and I taught sixth' 
grade for quite a while um, and I were to teach 
math, I would have to take like um, some work- 
shops on how to use manipulatives, cause I'm 
not quite sure how I would go about doing 
that. . . . Um, problem solving, I think problem 
solving is really important and I look back on 
me when I was teaching math, I didn't really 
know about, you know teaching strategies for 
problem solving. 



Oletha Young mirrored Norris' orientations to 
the mathematics reforms. For Young the new 
changes inmathematics were like thechanges in 
reading, and manipulatives were central in these 
changes: 

It's like the new reading. We're talkingabout com- 
prehension, understanding, uh, manipulatives, more 
time spent working with the child rather than lecture 
and paper-pencil and what has math been forever. 
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The principals whom we interviewed also did not 
seem to have time or opportunities to develop a 
better grasp of the mathematics reforms. Yoxmg 
argued that principals "don't have an opportu- 
nity*' because the district office personnel "don't 
want you out of the building very much, so we 
don't have an opportunity for inservicing." Even 
whenoccasional workshops wereavailable within 
their ownbuildings, other commitmentsprevented 
the principals from attending. Yoxmg, for ex- 
ample, was unable to participate in a special 
inservicesessionin her building because she was 
with "the lunch group" during the time of the 
workshop. And, from the principals' own ac- 
counts, only rarely was there substantive talk 
about mathematics instruction at their own dis- 
trict-level principal meetings. Underwood de- 
scribedhowprincipalswereprovidedinformation 
about the changes in mathematics: 

The district made available to us, the standards 
and criteria for the National Council of Teach- 
ing of Mathematics [sic] They bought both 

books for each building . . . and diey provided 
a 30-minute overview of what those nature 
changes would be and what we can anticipate. 
And then along the way, they have provided 
for teachers and staff, a number of mathematics 
workshops if you care to join the steering 
committee The steering committee is spon- 
soring like hour and a half workshops every so 
many weeks that deal with various phases. 

Underwood continued to describe the process, 
argtiingthatfewprincipalswoiddtake advantage 
of the district mathematics steering committees 
and argued that most of the building principals m 
the district would more than likely learn about 
new ideas inmathematics froma teacher in their 
building. 

It's not mandated for administrators at all. As 
a matter of fact the administrators who are not 
on the steering committee probably won't at- 
tend, h' 11 come as another flyer. . . . It'samatter 
of how much do you yourself as an administra- 
tor care to know about it. It's available but it 
isn't mandated that you know. I believe the 
district's approach for administrators is basi- 
cally you need to have an awareness and then 
anything beyond . . . will be fme for you but 
we're certainly not mandating it. . . . Probably 
of the 33 elementary principals ... I would make 
a broad assumption that eight will go on to 
learn more about it and the others will drift 
along and as their staffs bring them along, 
they'll probably lean on one of the teachers 
within their building to guide and direct that 
rather than leading it themselves. 



Principals' OwnPrimaiy Agendas 

The principals whom we interviewed all did have 
clear professional agendas that did not focus on 
the^mathematicsreforms. While they attended to 
the improvement of instruction and curriculum in 
a gene^ sense, mathematics curriculum and in- 
struction was not a priority of a single building 
administrator. ThoseprincipalsA^odidprioritize 
instructional and curricular reforms tended to 
prioritize languagearts andreading morethanany 
othercontentareainthe elementary school Other 
principals, notably the three principals of color, 
were dedicated to issues of multiculturalisni, re- 
spect for diversity and building stronger links 
between then: school and the immediate commu- 
nity. 

Attending to their personal agendas was not an 
easy task. These principals all expressed concem 
about the amoimt of time they dedicated to orga- 
nizational issues in their buildings, making it diffi- 
cult for them to frnd the time to pursue an 
instructional agenda. In particular, Hyde and 
Norrisch^uracterizedthetimethey spent on orga- 
nizational leadership as time taken away from 
providhig instructioiml leadership. Hyde, former 
principal at Remington, explained, wtyly: 

When you try to be a building manager and a 
instructional leader, at a shop like this shop 
anda good third of the shops in Mapleton. You 
can't do both jobs, it's not possible. It's tune 
and a half as a building manager. Forget in* 
structional design and all that other stuff. 

While Hyde andNorris argued they spent sizable 
portionsoftiiekdailyworkdealing with organiza- 
tional issues, and tiiis was echoed by the other 
principals, two principals did develop and pro- 
mote an instructional agenda* 

Norris and Young dedicated a considerable 
amount of time to providing support for reading 
instruction and curriculum intheu: buildings. En- 
tering the buildings with their background and 
experience as reading specialists, they drewupon 
this expertise to provide guidance and support for 
teachers. 'Tm really big on language arts and 
reading and writmg, we have a writing and pub- 
lishing center here," Norris shared v\dth pride. 
Young, too, spent considerable time working on 
developing new ideas about reading. For Young 
andNorris, readinginstruction was tiieurpassion, 
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andthe area to whichthey devoted their attention 
when not involved in other activities. Young ar- 
gued, however, her focus on reading instruction 
reflected abroader current found in the district: 

People have always looked at reading as being 
the end-all. I mean that's the most important 
thing, and in some ways I guess it is, if you 
can't read I guess you ctin't do some math. 

While Norris and Young focused on reading 
instruction and curriculum in preference to math- 
ematics, we note that they were the only two 
principals who focused on an agenda related to 
curriculum and instruction. The roles these two 
principals crafted were complex and linked not 
only to tiieir beliefs abouttheirrole, but also their 
prior experiences and commitments as educa- 
tors. The press for time saw each of these princi- 
pals and others making decisions that prioritized 
some agendas over o&ers. 

Amidst the daily challenges of cooruinating their 
respective buildings, each of the sixprincipalshas 
developed a personal agenda where reform of 
mathenmdcs instructionand cuiriculumfell deeply 
into tiie backdrop of their daily life in schools. 
This is not necessarily because they are not 
concerned about mathematics, but rather be- 
cause they have been provided few opportunities 
themselves as principals to be connected to math- 
ematics communities and encounter new ideas 
and mathematics' experiences that are central to 
the mathematics reform activity. This leads us to 
look more closely atthe central office leadership, 
and to ask: How are the reforms in mathematics 
in the district, as well as at the state and national 
levels, viewed and understood by district lead- 
ers — ^people responsible for influencing princi- 
pals' priorities and opportunities to learn? How 
do the mathematics reforms figure in the agendas 
of tile central office staff and their vi sions for the 
district' s directions? 

Central Office Administrators' Orientations 
to the Mathematics Reforms 
The central office administrators whose responsi- 
biUtiesdealtwidimatheniadcsinsomewayincluded 
tihe assistant superintendent for instruction, the di- 
rectors of elementary education, state and federal 
programs, instructional support, curriculxmi, and 
evaluation(seeFiguie 1). Althoughtheysharedkey 
responsibilitiesfor curriculum, staff development, 
andevaluationinmathematics,fewofthese indi- 



viduals had much depth of knowledge about the 
mathenMticsieforms.MwereawarethatofciDTent 
efforts to shift the emphasis in the direction of 
'*manipulatives''and''pioblemsolving,''asrefiected 
inthisadministrator'scomment 

Youngsters will not be spending as much time 
doing paper-pencil computations, you know. 
They will really be engaged more in problem 
solving, uh, use of manipulatives, and figuring 
out things, as opposed to sitting down, com- 
puting, and you know, getting all the addition 
and subtraction facts. Uh, it's really more uh, 
oriented towards actually uh, solving prob- 
lems That's a thrust from die state, there*s 

a thrust from the um, uh. National Council of 
Teachers of Math, the standards that they 
publish. 

Like at least two of the principals, the central 
office administrators saw the changes as simi- 
lar — and therefore generic — across language arts, 
science, and mathematics. The reforms, to tiiem, 
Cc^ntered on thinking and problem solving, on 
processes rather than on facts or isolated skills. 
The director of elementary education emphasized 
to us: 

There is a thread, a thread that runs through 
basically all of these subject matters areas. The 
focus is on, uh, problem solving and higher 
order thinking skills. 

Several others commented onthenewcentrality 
of "applications" — a notion that seemed only 
vaguely articulated. For example, one director 
who was convinced that this lay atthe heartof the 
changes that were "coming down from the state" 
andfrom tile national organizations, declared: 

Application's the name of the game now. It's 
not the knowledge, it's the application of the 
knowledge. And the only way you're gomg to 
know whether a student can apply the knowl- 
edge is to let him do it. 

Thinking about the reforms of subject area in- 
struction as generic, as about process, makes it 
difficult to attend to some crucial aspects of the 
reform. For example, for a mathematics teacher 
to hold a good discussion about fractions, she 
needs to understand a great deal about fractions 
herself. She also needs to know what counts as 
evidence for, proof of, or reftitation of a math- 
ematical claim. To conduct such a discussion 
solely on the basis of a general sensitivity to 
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classroom discourse anda commitmentto prob- 
lem solving, forinstance, would make itdifQcultto 
facilitate students' progress with the mathemati- 
cal ideas- Moreover , the directors lacked specific 
ideas about what this shift in emphasis really 
meant for goals or instruction* 

Most were also aware thatthere had been changes 
in the state assessment but were only vaguely 
femiliar with the specific nature of those changes. 
One director, predicting that *the [state assess- 
ment] istheengine that isdrivii^curiculuminthis 
state,"" described the emphasis: 

It's testing more process. I mean, it's, it's, it's 
an extension. Maybe not an extension but it's, 
it's in the same spirit as the new definition of 
reading and the direction that the science [test] 
is headed. Where kids are going to have to 
demonstrate the skills that are necessary to 
solve a problem to follow a process rather then 
to fill in a blank or make an arbitrary choice. 

One notable exception was the deputy superin- 
tendent, who herself took the tenth grade state 
assessment examinationin mathematics. She de- 
scribed for us one of the items, ai problem involv- 
ing rotations. Clearly she had been challenged 
and was still not entirely sure of her answer. 
"Those are not basic skill concepts," she re- 
marked. Commenting on the fourth grade level 
test, she had less detail about the nature of the 
items, although she emphasized that wi;£;t counted 
was "if they can apply the applications to solve 
problems." 

Although the directors seemedaware of abroader 
national agenda for mathematics reform, they 
citolthedistricf s curriculimirevisioncycleasthe 
impetus for updating the Mapleton agenda. One 
director explained: 

It's a cycle. Every five years, a subject area will 
come into focus. Uh, that was established 
some years ago through another committee 
that set this up as a way to really review the 
curriculum kinda on an ongoing cycle. And, 
um, math came in ... at the cyclical time that it 
was established to. 

The mathematics coordinator, she continued, 
participated on one of the state committees — 
"and brings in all of the new stuff that' s coming 
down from the state" — and this provided the 
information linkbetween the state and the district 
Another director corroborated this relationship 



to the state's goal statements as well as the. 
national agenda — ^"whaf s being done at the na- 
tional level plus what' s being done at state level. 
And out of fiiat meld you've gotta come up with 
something that works for your kids." 

Overall, our interviews withthe central office staff 
suggested to us that these people's familiarity 
vsdththe mathematics reforms was modest and 
often represented in slogans such as "hands on" 
or incorporated into generic ideals such as ^^pro- 
cess" or "higher order thinking" or "applications." 
TTiey had had little opportunity to delve into the 
nature of the national leconmxendationsfor math- 
ematics curriculum and instruction, and therefore 
were imable to talk in any detail about the nature 
of tiiereforms orthe implicationsforcurriculum^ 
instruction, or staff development. 

Central OfBce Administrators' 
Other Agendas 

Although mathematics was not an area on which 
many administratorshada lotto say, they, like the 
building principals, hadmany issues thatdidmat- 
ter deeply to them. In no case was the agenda of 
one of the centml office administrators focused 
on mathematics. Their concerns ranged from 
raising test scores, to improving programs and 
outcomes for disadvantaged students, to revising 
assessment. And, in most cases, reading and 
langxiage arts were their foremost curricularpri- 
ority. 

Out of her understandable frustration to manage 
the task of leading a large district' s mathematics 
agenda, Jackson often commented to us that 
mathematics was a low priority for Mapleton. 
Once she relatedaconveisationshe remembered 
having with the then-director of curriculum: 

In reality, I don't believe mathematics is a 
priority because I can remember years ago 
before I ever got this position, that I wentto the 
curriculum director and I asked him ifhe would 
be an advocate for mathematics in this district 
I needed someone in this district who was 
willing to write a grant so that we could have 
some much better staff development programs 
going on. And he said he could not be an 
advocate for mathematics. He didn't have the 
time to do that. 




RR 95-2 Pftgc 16 O 1995 by the National Center for Research on Teacher Learning 

21 



TMsinterpretationfitwithv^^otheradministra 
tors themselve s said to lis in interviews. Just as we 
sawin our conversations Mdth principals, reading 
seemed a muchhigher priority than matliematics. 
When pressed as to why the district hires dozens 
of reading teachers and hires no mathematics 
specialists, the same director of curriculum to 
which Jackson had referred said that we had 
"touched a nerve." He went on to explain that 
elementary teachers are well-paid professionals 
and that with increasing specialists to teach the 
curriculum, classroom teachers are barely re- 
sponsible — inhis view — ^for anything anymore. It 
was only reasonable, he argued, thatthey teach 
something on their own. When we queried as to 
why not hire mathematics specialists instead of 
reading, he told us that, v^th the increasing em- 
phasis on process and problem solving, "if you 
can't read, you won't be able to perform suc- 
cessfully inmathematics*" This notion of reading 
being fiandamental to everything else,andparticu- 
larly to mathematics, was echoed by many of the 
other administrators. Another director, when 
asked if the district placed a higher priority on 
readingthanonmathematics,replied,"Readingis 
so basic and fundamental to everything else ^t 
youngsters do and they have to know how to read 
in order to do math." To her it was obvious that 
reading should receive the lion's share of the 
attention — ^fimding, staffing, and staff develop- 
ment, for the ability to read was prior to every- 
thing else, including mathematics. 

Another central office administrator justified the 
priorities differently. She remarked that making 
changes in reading was much more challenging 
than in mathematics, because 

the content of mathematics is . . . less 

ambiguous It's easier to give students 

things that they need to apply m mathematics 
until the concepts get, until you get into trig 
problems sometimes there isn't an answer, you 
know. . . . But I think mathematics as a content 
is more exact than language. Because language 
brings all of the cultural dimensions and sub- 
cultures .... So language is a little different. We 
don't really know how kids read, learn to read, 
and we don't really know if kids learo anything, 
quite frankly. But we know that somehow or 
another it happens in the human mind because 
we're capable of it intrinsically the human 
body is capable of doing it, the human body is 
capable of taking in stuff. But I thmk it's easier 
for a math teacher than a language teacher. 



For her, teaching and learning in reading were 
more complex th^ in mathematics, and so justi- 
fied the differential allocation of resources. 



The Paradox of Mathematics Reform: 

Low IN Priority, High in Need 
Administrators — ^in the central office or in build- 
ings — are in positions of power to affect the 
marshalling of resources around particular agen- 
das. They adlocate fimds for materials, profes- 
sional development, and staff. They influence 
teachers' priorities, in the form of concem and 
time. Thus, whatthey careaboutandimderstand 
canhave crucial consequences for the develop- 
ment of any particular reform agenda. 

Mathematics: Low in District Priority 
Our analyses suggest tiiat, in Mapleton, both 
building principals and ces^tral office administra- 
tors wererelativelyuiifaimUarwiththe mathemat- 
ics reforms. When they described the district's 
agenda, ^ey emphasized generic processes, and 
they seCTied to havethou^tlittle about tiie shape 
tiiese ideas might take in classrooms or what, 
specifically, teachers mightneed help with. Al- 
though they were vaguely familiar with the state 
mi national reform agenda, their understandings 
were similarly thin and unfocused. They used 
common buzzwords like "manipulatives,'' **pK)b- 
lem solving" and "application," but had little to 
say that went beyond identifying these as core 
elements of the reforms. 

That administrators, both atthe building level and 
in the central office, were unconnected to the 
matibemadcs reforms and the ideas about improv- 
ing mathematics instruction, had important con- 
sequencesforlliedistricfsagendainmatfaematics. 
In a fundamental sense, because the administra- 
torshadsolitdeinvolvementintheideasandtheir 
underlyingrationale, mathematics fell somewhat 
naturally lower inoveralldistrictpriorities — cer- 
tainly much lower than, for example, reading/ 
language arts. In fact, the enormous discrepancy 
in staffing for reading and language arts versus 
mathematics was one obvious case in point. In 
readLng/language arts, Mapletonhad on staff over 
3 0 specialist teachers, as many instructional aides, 
and two subject area specialists. Whereas in 
mathematics, Lydia Jackson was the mathemat- 
ics staff for the entire district. This contrast was 
quite dramatic. In Mapleton, one person was 
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expected to launch and promote reform in math- 
ematics and create professional development op- 
portunities inmathematics for the entire district in 
elementary, middleandhighschools. Yet inread- 
ing language arts, there were over thirty special- 
ists in elementary schools alone who imdertook 
such responsibilities in reading. 

Essentially, Mapletonadministrators' lack of fa- 
miliarity with the mathematics reform agenda 
meant that they were less inclined to allocate 
resources crucial to making the kinds of changes 
Jackson envisioned. They were also less likely to 
provide more than superficial support for teach- 
ers, to explainand justify the reforms parents, 
and to lobby for additional resources from the 
conmiunity or the school board. With no special 
personal interest inmaking ambitious mathemat- 
ics reforms happen, the routine revision of the 
districtobjectives and the adoption of anewtext 
seemed sufficient to most administrators. And 
having a dynamic new mathematics coordinator, 
who was energetically dashing aroimd the dis- 
trict, only served to anunate the belief that math- 
ematics was "taken care of." 

Mathematics: High in Need 
The paucity of local resources for mathematics 
reform presents a paradox for reformers. For a 
district to make the changes envisioned by the 
NCTM Standards would be an unusually chal- 
lengingtask;requiringexceptionalresources. V-ct 
when those in positions of power lack imder- 
standings of and commitments to the reform 
agenda, as in Mapleton, they are unlikely, in the 
faceofthefiscal and political pressures they face, 
to allocate adequate resources for mathematics. 

Making change inmathematics presents xmusual 
challenges for a niunber of reasons. First, the 
mathematics reforms are far fromablueprint for 
action, a plan to be implemented. A blend of 
vision and conunitment, the reform agenda sets 
out instead a direction for focused development 
and invention. The patterns of mathematics teach- 
ing and curriculum are deeply rooted in schools 
(Cohen, 1 989); changing from a curriculum of 
algorithms and calculation would take extended 
efifort. 

Second, elementary teachers are less well-pre- 
pared in mathematics than in many other areas — 
certainly less well-prepared thaninreading. Their 
formal mathematics education is typically thin, 



and they often do not feel mathematically compe- 
tent or confident. Developing the visions of re- 
form to engage children in intellectually serious 
matibematicai work is a task for which most 
teachers would need significant opportunities to 
learn as well as substantial support. When the 
M^letonteachers worked across an entire school 
year to select anewtext series, they were making 
a choice that would, in this case, shape their 
principal opportunity for learning. Andyet, atthis 
point, they coiildnot fully comprehend the vision 
that they were being asked to use to guide thoir 
work; feus, their preferences were shaped as 
much by their existing understandings and com- 
mitments as by those that reformers were pro- 
moting. Ultimately, this would limit the kind of 
opportunity the selected text was likely to offer. 

Third, working to educate and inform the public 
about the nature and rationale for mathematics 
reformisno simple matter. Commxmity interestin 
mathematics instruction is not high, and perspec- 
tives on what students need to loaow are, for the 
most part, conservative, comprising basic skills 
and computational prowess. Lacking deep math- 
ematical literacy themselves, most people re- 
member being stimg by the last wave of 
BMthematics educationreform — ^"theNewMath" 
(Sarason, 1 982)— and are not convinced that a 
curriculiimfocusedon"reasoning'' and'lhinking'' 
will equip students with what they need to learn. 
That the reform agenda is underdetermined and 
uncertain — in need of continued development 
and revision — ^makes the task of communicating 
witiiandconvincingthepubUcthatmuchharder. 

Comparing Mathematics with Reading: 
A Paradoxicallnversionof 
Resources and Needs 

Bothbyinterestandbyde&ult,readmg is central to 
the elementary curriciilimi. AmongMsqjleton ad- 
ministrators, some broughttotheirwork extensive 
background and experience with reading and lan- 
guage arts. They were connected to the reading 
reforms, had ideas about what they implied for 
classroom practice, and were inclined to allocate 
resources in support. Even when reading is not an 
area of expertise or special interest, it remains, 
perhaps by convention, ahigh priority. Attention 
andconcemseemstitiedby defaulttowardreading. 
Those Vidiotoldusthatreadingwasfundamental to 
everything else expressed a widely-shared beUef* 
The expertiseand assumptions thatadministrators 
bring to making decisions aboutreading tneantfaat 
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they are likely to be concerned with providing 
resources forthedistrict's languagearts programs. 
Ourcolleagues' workinvestigatingtheevolutionof 
state reading policy shows that, at the district level, 
different comrnitmentsandinterpretationsofread- 
ingandofreadingreform,leadtodifferentdecisions 
about the nature of resource allocations. But no 
matter what, reading seems consistently to be cen- 
trally on the agenda* 

Mathematics enjoysno such automatic attention 
or interest Lower in priority than reading, math- 
ematics instruction is often weakly supported. 
Withless support, mathematics instruction is dif- 
ficuitto change. In many classrooms, the curricu- 
lum and students' experiences with it, are much 
the same as they were fifty years ago, despite 
much rhetoric and concern* lliat matiiematics is 
usually less well-supported thanreading is under- 
standable when one examines closely what 
Mapleton administrators brought to their work: 
Mathematics was not a central area of interest or 
expertise for any of them. It was not surprising 
that they did not accord substantial attention or 
resources to mathematics. And yet, one could 
argue that mathematics reform is more inneedof 
significant support than is reading. 

This raises a ftmdamental paradox about the 
allocation of essential resources for reform in 
mathematics: If people who are in positions of 
power are themselves not oriented to the specific 
challenges of the mathematics reforms, they are 
less likely to make it a high priority. Further, if the 
defaults of schooling are more strongly set on 
reading and language arts, it would take extraor- 
dinary effort to reverse tins natural pattem of 
priorities. And if extraordinary — not just basic — 
resoxirces are not levied in support of efforts to 
make change m mathematics teaching and learn- 
ing, the promise of deep reform is dim. 

Paradoxically, those responsible for allocating 
resources are themselves more familiar with 
and committed to reading and language arts 
and, yet, without time to examine and learn 
about a host of ideas related to mathematics 
teaching and learning, and about mathematics 
itself, tiiey are imlikely to shift their priorities. 
Could something be done to change this para- 
doxical inversion of resources and needs? 
Could ftmdamental patterns that prioritize read- 
ing and marginalize mathematics be altered? 
District leaders must somehow themselves have 



opportunities to learn and become committed 
to mathematics in ways that would incline them 
to commit resources more adequately, in a 
more appropriate relationship to need. This 
would not be easy, for in times of fiscal cut- 
backs, increasing attention to mathematics 
might be seen as decreasing concern for lit- 
eracy. Managing ambitious reform in a time of 
overall reductions in resources presents a set 
of puzzles that complicate the already difficult 
problems of change. 

Understanding inthis way the crucial role played 
by districts in marshalling resources for reform 
illuminates the gq) between the proudly heralded 
mathematics refornisandtheirdisq)pointing fail- 
ure to take root in classrooms. Taken seriously, 
the mathematics reforms point to ftmdamental 
revisions in views ofknowledge, ofleaming, and 
of the relationship of teachers and studbnts in 
classrooms. Without dramatically different local 
policymaking about resources available, how- 
ever, the rhetoric of mathematics reform has littie 
chancetocomprisemorethansuperficial shifts in 
the surface features of classrooms and a splash of 
new slogans. Doing so would require administra- 
tors to have opportunities to leam about — not 
just be upds^ed — the substance of the mathemat- 
ics reforms and aboutwhatitmighttaketo realize 
these ideas in classrooms. And it would require 
them to make different choices about the alloca- 
tion of resources to mathematics reform, both in 
terms of kind and extent. 
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Notes 

^Mapleton is a pseudonym, as are the names of all people 
who appear in this paper. 

^For example, at one of the schools where we have b**^ 
woricing, poor African-American children are bussed from the 
other side of town to be with the poor Afirican-American children 
in the school neighborhood, whilethe middle-classwhite children 
in the neighborhood attend a different nearby school. 

'The copies of the text pages included in this section show 
the material from which he drew his lesson. 

^Heaton (1 994) argues that trying to teach mathematics for 
understanding necessarily involves teachers in a challenging 
process of invention and improvisation. On one hand, she argues, 
the mathematics reform agenda is new andunderdetermined. It is 
a set of ideas and commitments, not a model of practice. On the 
other hand, she argues, this kind of teaching caimot be wholly 
prespecified. Teaching forunderstanding alsomeansconstructing 
practice in response to students* ideas — a process that, in its 
essence, must be situated in the particular and carmot simply be 
designed and implemented. 

^Spillane*s (1993) study of the role of districts in a state 
readingreformillustratesthe powerful roleplayed by individuals 
at the district level and the ways in which their own commitments 
shape their interpretation and enactment of the reform. 

^Because our analysis of the central office administrators* 
understanding ofandconcemforthemathcmaticsreform agenda 
isnotcentcredondifferentiatingamongthesc individuals, we have 
chosen not to refer to them by name or title. Doing so necessarily 
would compromise our commitment to confidentiality in ways 
that referring to teachers or principals does not, and it not 
necessary to distinguish among these people for the claims we 
make here with respect to the relative lack of attention accorded 
to mathematics among thecentralofiice administrators. Thepoint 
is a more general one about them as a group, and about the district 
as a whole. 

^Our claims do not address the nature or depth of these 
administrators* attention toreadingand languagearts. Instead, we 
claim that with greater interest inand valuing of reading, andmore 
resource allocation of all kinds, there is greater opportunity to 
consider issues related to teaching and learning. By comparison, 
the opportunities to even begin to explore issues of curriculumand 
pedagogy inmathematics are slim. 

•e.g.,Ball, 1990b; Simon, 1993. 

'For example, see Spillane (1993), Jennings, (1992), and 
Cohen, Grant, Jennings, & Spillane (in preparation). 

^'^Scc Wilson (in preparation) in which she writes about 
policymakers as learners and about policymaking as inquiry. 
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